Nasopharyngeal carcinoma (NPC) is a malignant disease derived from nasopharyngeal epithelial cells that have a higher tendency for invasion and metastasis to the cervical lymph nodes than other head-neck malignancies. NPC patients with the same stages often show different progressions and prognoses. This suggests that clinical stages are not sufficient to predict progressivity, so biomarkers are required to provide better progression predictions. Some literature shows that the development and progression of NPC is a complex mechanism involving various components of signal paths, it plays a role in regulating the process of proliferation, angiogenesis and apoptosis. One of the most studied is b-catenin protein that is a key component of the canonical Wnt signal pathway. The b-catenin protein is reported to have roles in increasing the proliferative pathway of c-Myc and cyclin D1, increasing the expression of IL-8 proangiogenesis factor, decreasing expression of RASSF1A tumor suppressor and inhibiting apoptosis through the barriers of caspace-9 activity. To determine the association of b-catenin expression and staging in nasopharyngeal carcinoma patients. The research design used was analytic observational research with cross sectional approach. Samples were enrolled using consecutive sampling. The b-catenin expression was examined from the NPC tissue paraffin block with the immunohistochemical cracking technique, using an anti-b-catenin rabbit polyclonal antibody from Boster Biotechnology, California, USA. The b-catenin expression was assessed visually using a binocular light microscope and a scoring method according to the Allred scale index by an Anatomical Pathology consultant. Statistical analysis was performed using Spearman's test to determine the association between b-catenin expression and staging in NPC patients. The significance level was a = 0.05. The study was conducted from May to December 2015 at Otolaryngology Unit of Dr. Soetomo General Soetomo, Surabaya. There were 40 patients who fulfilled the inclusion criteria. Spearman test results obtained p value = 0.060. The correlation of b-catenin expression with staging in NPC patients was found to be non-significant (p [ 0.05). There was no correlation between bcatenin expression and staging in NPC patients.
Introduction
Nasopharyngeal carcinoma (NPC) is a malignancy derived from the nasopharynx epithelium, has a higher tendency to invade surrounding tissue and metastasizes to regional lymph nodes than other neck head malignancies [1] . Clinical staging is a major factor in assessing the progression and prognosis of NPC. NPC patients with similar clinical stages often show different progressions and prognoses [2] . This suggests that clinical stages are not sufficient to predict progressivity or response against therapy (prognosis) in NPC. The molecular marker that can increase the prediction of progressivity is needed to develop a therapeutic strategy. Some literature shows that high expression of b-catenin is found in various malignancies such as prostate, breast and colorectal cancer and often associated with invasion and metastasis [3, 4] . Signal pathway analysis and gene expression profiles show that increased b-catenin expression resulting in an uncontrolled proliferation that promotes progression in NPC [5] . The association between b-catenin expression and staging in patients with NPC who visited in Dr. Soetomo General Hospital Surabaya is not yet known.
The current available therapeutic modalities resulted in increased survival of NPC patients, but high rates of recurrence and metastasis were still a major constraint. Most patients seek a treatment at an advanced stage. Some patients have showed detected metastases at the basic examination or not [6] . The progression of NPC was characterized by invasive and metastatic tendencies; patients with the same stage might exhibit different metastatic tendencies. Several studies have demonstrated the prevalence of different micro metastases in NPC patients with similar stages. Micro-metastases evaluation in peripheral circulation of NPC patients with RT-PCR method in a study by Notopuro et al. (2008) found 60% in stage III, 72% in stage IVA and 87.5% in stage IVB [7] . Whereas, Moussa et al. (2014) reported that micro metastases was obtained 0% at stage III, 20% at stage IVA and 44.44% at stage IVB [8] .
The b-catenin expression in advanced-stage esophageal squamous cell carcinoma was significantly higher than in the early stages [9] . Research on oropharyngeal cancer showed that the high expression of b-catenin in the cytoplasm correlated with poor levels of histologic differentiation, advanced stage and success of therapy [9] . Wang et al. (2009) reported that b-catenin expression was positively correlated with clinical stage and inversely proportional to patient survival rate [4] . Luo et al. (2012) found a significant positive correlation between b-catenin cytoplasmic levels with tumor mass size, glandular metastases and clinical stage NPC [1] . While Xu et al. (2013) found that b-catenin expression with tumor stage T3 and T4 in NPC was significantly higher than T2 and T1 [10] .
The b-catenin protein has a dual role as a major component of the canonical Wnt signaling pathway and regulates the intercellular adhesion between cells through the formation of the complex with E-cadherin in adherents junction [3] . Most NPC cells have high levels of b-catenin expression in the cytoplasm and nucleus [4, 11] . b-catenin interacts with transcription factors in NPC and results in increased gene expression that plays a role in accelerating cell cycle, facilitating cell proliferation and migration [10] . b-catenin in the nucleus has a role to activate the proliferative signals of cyclin D1 and c-Myc, increases IL-8 levels and inhibits RASSF1A expression. Cyclin D1 that binds to the CDK4/CDK6 complex plays a role in cell progression through the G1/S transition without passing through the genomic reparation process, whereas c-Myc activates the CDK2/cyclin E complex that promotes cell progression through G1 phase [11] .
Interleukin-8 regulated the cytoskeleton to initiate and maintain endothelial migration in the angiogenesis process. IL-8 angiogenic response occurred through ERK cascade activation [12] . Interleukin-8 also played a role in improving NPC metastasis through activation of Akt signals [13] . Akt signal path activity in NPC caused a decreased E-cadherin expression and resulted in an increase in invasion [14] . The disorder of the E-cadherin/bcatenin complex management was positively correlated with metastasis in NPC [3] .
Decreased RASSF1A expression significantly correlated with tumor mass size and lymph node metastasis in NPC [15] . Decreased RASSF expression was a negative effector of Ras resulted in an increase of Race activation that stimulated the transcription of MMPs; a type IV collagenase that played a role in invasion and cancer cell metastasis [16] . b-catenin that binds to the transcription factor within the nucleus also played roles in suppressing apoptosis through the cytochrome c release resistance resulting in decreased caspace-9 activity [17] . Therefore, the authors aimed to determine the association of b-catenin expression with staging in NPC patients who visited at Dr. Soetomo General Hospital Surabaya. The results of this study are expected to be used as an indicator to determine the progressiveness of NPC.
Methods
The study used an observational analytic with cross sectional approach. Subjects were NPC patients who visited at Otolaryngology Unit of Dr. Soetomo General Hospital Surabaya and fulfilled the inclusion and exclusion criteria. The inclusion criteria were NPC patients who had paraffin blocks of sufficient nasopharyngeal biopsy for immunohistochemical examination and b-catenin expression assessment, willing to participate in the study and sign the informed consent. Exclusion criteria were patients who had damaged paraffin blocks thus the immunohistochemical examination to assess b-catenin expression cannot be performed. The subjects of this study were NPC patients who have treated for the first time without a prior definitive history of therapy in Otolaryngology Unit of Dr. Soetomo General Hospital Surabaya with the results of biopsy examination/histopathology from PA Installation RSUD Dr. Soetomo and fulfilled the research criteria. Samples were enrolled using consecutive sampling.
The b-catenin expression was a brown image of the nucleus, membrane or cytoplasm. This expression was discovered by immunohistochemical examination of the NPC tissue paraffin block using rabbit polyclonal antibody anti b-catenin from Boster Biotechnology, California, USA. The assessment of b-catenin expression was assessed visually under a binocular light microscope with 4009 enlargements by an anatomical pathology specialist independent consultant. The b-catenin expression was assessed using the Allred scale index [18] . The proportion score showed the percentage of positive colored cells (0 = no positive cells, 1 = \ 1%, 2 = 1-10%, 2 = 11-33%, 3 = 11-33%, 4 = 34-66%, 5 = [ 66%) [18] . The intensity score indicated the intensity of the staining (0 = no color reaction, 1 = weak color intensity, 2 = medium intensity, 3 = strong color intensity). The final score was the sum of positive cell presentation scores with color intensity scores on immunoreactive cells. The assessment of b-catenin expression was as follows: negative expression (-) if final score of 0, weak expression (?) if final score of 1-3, medium expression (??) if final score of 4-6 and strong expression (???) if the final score of 7-12. The NPC stadium was determined by the NCCN guideline of 2011 [19] .
The study protocol was approved by Dr. Soetomo Teaching Hospital Surabaya. Data obtained in the study were presented in the form of table and analyzed statistically. Spearman's statistical test was used to determine the correlation between b-catenin protein expression with NPC stages. The expression of b-catenin protein and staging were an ordinal scale with significance level (a) = 0.05.
Results
Forty NPC patients who fulfilled the inclusion criteria were enrolled in this study. The largest age group was 50-59 years with 16 patients (40.00%) followed by age group of 40-49 years by 12 patients (30.00%). The youngest was 22 years old and the oldest was 68 years old. There were 26 male patients (65.00%) and 14 female (35.00%) with a ratio of 1.86:1. The largest ethnic group was the Javanese of 35 patients (87.50%), followed by 2 patients from the Madurese (5.00%). The most types of work were farmers of 17 patients (42.50%). It was obtained histopathology WHO type III of 37 patients (92.50%) and WHO type II of 3 patients (7.50%). The results of bcatenin expression examination based on stage in NPC patients were shown in Table 1 .
Medium positive expression (??) was obtained in NPC stage I (1 patient). Stage II (2 patients) obtained a moderate positive expression (??). One patient with weak positive expression (?), 14 patients with moderate positive expression (??) and one patient with strong positive expression (???) were found in stage III (16 patients). One patient with negative expression (-), 13 patients with moderate positive expression (??) and seven patients with strong positive expression (???) were obtained in stage IV (21 patients). Spearman's test was performed to determine the correlation of b-catenin expression with NPC stages. We obtained p value = 0.060. There was no significant correlation (p [ 0.05) between b-catenin expression with stages (I, II, III and IV) in NPC patients. The result of b-catenin immunohistochemical staining was shown in Fig. 1 .
Discussion
Immunohistochemical results showed that an increase in bcatenin expression was not correlated to the increase in staging. We found one patient with moderate positive expression in stage I NPC whereas one patient with negative expression was obtained in stage IV. The result of statistical analysis obtained p value = 0.060, thus it means that the hypothesis of this study was not proven (p [ 0.05). There was no correlation between b-catenin expression and NPC stage. The results of this study were not in accordance with some previous studies. Wang's research et al. (2009) found that b-catenin expression was significantly higher in advanced stage than in the early stages (63.1% vs 40.7%, p = 0.041) [4] . Luo et al. (2012) reported that the high expression of b-catenin in the cytoplasm was significantly correlated with tumor size, lymph node metastasis and clinical stage [1] . Whereas, Xu et al. (2013) found that the b-catenin expression was significantly higher (p \ 0.001) in the advanced stage of NPC (T4 ? T3) than in the early stages (T1 ? T2) [10] .
The results of this study were similar to a study by Ruiz et al. (2011) , which showed no significant correlation between b-catenin expression with tumor size, metastasis or therapeutic results in NPC [20] . This showed that bcatenin alone was not a major factor in the process of invasion and NPC metastasis moreover; other malignancies also obtained similar results. Osterheld et al. (2002) mentioned that there was no a significant correlation between b-catenin expression with tumor size and lymph node metastasis in adenocarcinoma of Barrett's esophagus [21] . Single hospital series study in Norway of 722 colorectal carcinoma patients also showed no significant correlation between b-catenin expression levels with tumor stages and survival rates [19] .
We obtained a number of signal paths that were interrupted in the NPC. Increased Wnt/b-catenin signal was an important cause of the accumulation of b-catenin in the cytoplasm thus it translocated into the nucleus. The role of b-catenin in NPC development occurred through several pathways. b-catenin formed a complex with T-CF/LEF in the nucleus to activate the target genes expression of the c-myc and cyclin D1 that regulated the proliferation [10] .
b-catenin also bound to the promoter site of IL-8 which will increase the expression of IL-8 of an angiogenesis factor, it decreased the expression of RASSF1A of a TSG in NPC [3] . Activation of the Wnt/b-catenin signal pathway also plays a role in inhibiting apoptosis through cytochrome c release resistance resulting in the constraint of caspace-9 activity [17] .
The unproven hypothesis of this study was probably due to the several factors that inhibit the activity of downstream signaling pathway of b-catenin, those who played a role in the development and progressivity of NPC. Several studies on NPC showed a constraint on the expression of c-Myc and cyclin D1 resulted in inhibited of G1/S transition, reduced IL-8 angiogenic response due to decreased expression of the receptor and increased release of cytochrome c through the role of VDAC1 protein in mitochondrial outer membranes; those caused an increase in caspace-9 activity [22] [23] [24] .
The unproven hypothesis of this study was also probably due to the presence of other signaling pathways that could regulate the target gene of the b-catenin, those contributed to the development and progressivity of NPC. Several studies have shown that gene target expression of b-catenin in NPC contributed to the development and progression of NPC, it was also regulated by other signal pathways such as NF-jB, PI3K and AP-1. Expression of cyclin D1 and c-Myc was regulated by LMP1 through a signaling pathway of NF-jB [11, 25] . The NF-jB signal pathway was also reported to induce the expression of IL-8 [26] and suppressed the expression of RASSF1A through the stimulation of LMP1 [27] . The management of caspace-9 activation was reportedly arranged through the PI3K/Akt signal pathway [28] . The role of b-catenin increased the NPC proliferation that occurred through the activation of the proliferative signaling pathway of cyclin D1 and c-Myc. Cyclin D1 and c-Myc activated cdk4/cdk6 and cyclin E/cdk2 complexes that facilitated the G1/S transition resulted in the acceleration of cell cycle progression [3] . A study by Wu et al. (2014) showed that G1/S transition in cell cycle was inhibited by increased expression of miRNA-188 through direct resistance to the expression of a number of cyclin/ cdk complexes, such as cdk2, cdk4, CCND1, CCND3, CCNE1, CCNE2 [22] . This showed that the effect of bcatenin on an increase of NPC proliferation could be inhibited by increased expression of miRNA-188. Increased expression of miR-188 was found in NPC cell cultures under hypoxic stress [29] .
Cyclin D1 and c-Myc transcription were also regulated by signal paths other than b-catenin. Activation of the NF-jB signal path by LMP1 would improve the EGFR transcription. Furthermore, EGFR would bound to DNA in the cyclin promoter region cyclin D1 and cyclin E that resulted in an increase the transcription of both proteins [22] . c-Myc transcription induced LMP1 through activation of signal transducer, activator of transcription protein 3 (STAT 3) and transcription factor NF-jB [25] .
Activation of the Wnt/b-catenin signal pathway inhibited apoptosis through cytochrome c release resistance resulted in the constraint of caspace-9 activity [17] . Other studies have shown that EBV infection in NPC cell culture resulted in increased cytochrome c release in the cytoplasm through the role of voltage-dependent anion channel protein 1 (VDAC1). The VDAC1 protein was found in the outer membrane of mitochondria and had a role to regulate pro-apoptotic signals in mammalian cells [24] . This showed that the apoptotic barrier effects by stimulation of the Wnt/b-catenin signal path could be reduced or eliminated by the role of VDAC1. Caspace-9 expression was also regulated by other pathways than b-catenin. A study by Jiang et al. (2010) on NPC xenographic mice showed that caspace-9 activation was regulated through the PI3K/ Akt signal pathway [28] .
Increased expression of b-catenin will elevate angiogenesis in NPC through increased IL-8 transcription [3] . Interleukin 8 played a role in the management of cytoskeleton to initiate and maintain endothelial migration in angiogenesis processes through activation of Ga12/ Ga13 and PI3K. Activation of Ga12/Ga13 and PI3K might occur when IL-8 bonded to CXCR1 and CXCR2 receptors on endothelial [12] . Expressions of CXCR1 and CXCR2 might decrease through internalization mechanisms (endocytosis) and decreased response due to the desensitization process [23] . Decreased expression of CXCR1 and CXCR2 due to internalization process and desensitization resulted from increased IL-8 exposure; it was stimulated by b-catenin that resulted in a decreased angiogenic response of IL-8 to NPC. IL-8 expression was also regulated by the NF-jB signal path that induced by LMP-1 [26] .
The role of b-catenin in increased NPC metastasis occurred through its resistance to RASSF1A, a negative effector of Ras. The RASSF1A suppression mechanism could also occur through mechanisms that did not involve b-catenin. Decreased RASSF1A expression could occur through LMP1 suppression mechanisms in RASSF1A promoter activity, it happened due to the activation of NFjB signaling that included C-terminal activating region (CTARs) in LMP1 [28] . Decreased RASSF1A expression resulted in an increase of Ras activity. Another mechanism that increased Ras activity was through direct stimulation by LMP1 [3] . Ras through its activation of Raf and MEK-ERK would stimulate the MMPs transcription of type IV collagenases that played a role in the invasion and metastasis of cancer cells. This showed that increased metastasis in NPC through the MMPs pathway may result from stimulation of b-catenin or direct stimulation of LMP1 against Ras [17] .
E-cadherin proteins form complexes with b-catenin in adherents junction to maintain intercellular adhesion, mediate cell-to-cell communication and suppress metastasis. Several studies have shown that in NPC there was a decrease in E-cadherin expression which was positively correlated with an increase in stage [1, 10] . Decreased E-cadherin expression in NPC might result from hypermethylation in the promoter region of the gene stimulated by the activity of the phosphatidylinositol 3-kinase (PI3K)/ Akt signal pathway and resulted in increased invasion [14] . The PI3K/Akt signal pathway was included in a number of signal paths induced by LMP [11] . This showed that the role of b-catenin in suppressing metastasis through the formation of complexes with E-cadherin in adherents junction became insignificant because there was a decrease in E-cadherin expression in NPC.
Another factor causing the results of this study differs from previous studies was the correlation of b-catenin expression with clinical stages in NPC, differences in tumor size (T) and unmentioned staging assessment system [1, 4, 10] . This study the used AJCC 2011 in the staging of NPC [19] .
Conclusion
There was no correlation between b-catenin expression and staging in patients with nasopharyngeal carcinoma.
